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When, instead of making nitrogen and carbon react successively on 
the metal, 1 have passed a mixture of ammonia and lighting-gas on 
red-hot iron, the metal has immediately changed to steel~ which varies 
with the relative proportions of the two gases. 

In the experiments here described, I believe I have for the first time 
produced steel by means of the successive action of two gases on ironm 
one, ammoniaeal gas, furnishing nitrogen ; the other, lighting-gas, fur- 
nishing carbon; and what appears to me to make the steel thus ob- 
tained still more interesting is, that with it cementation is no longer 
effected with wood charcoal, but with coal-gas. I ask metallurgists 
whether these experiments, which, in a theoretical point of view, 
throw light on the phenomenon of cementation, will not one day be 
practically utilized. Would it not be a curious circumstance in the 
cementation of iron were wood charcoal superseded by the products of 
the distillation of coal ? 

These facts establish positively the important part nitrogen plays in 
the phenomena of steeling. It  remained for me to ascertain whether 
nitrogen, evidently a cementing agent, remains in the metallic com- 
pound, or whether its only use is to present carbon to the iron in a 
state favorable to chemical combination. 

To resolve this interesting question, I submitted steel, obtained with 
ammonia and lighting gas, to the influence of the agent which could 
prove the presence of nitrogen in steel with the greatest nicety, viz : 
pure and dry hydrogen. 

By heating in hydrogen some steel prepared in my laboratory, I 
immediately detected the presence of nitrogen in this metallic com- 
pound ; for during the whole of the experiment it disengaged consider- 
able quantities of ammonia. 

After thus re-finding nitrogen in steel obtained by the action of am- 
monia and lighting-gas on iron, it became interesting to submit ordi- 
nary steel to the same proofs, and to ascertain whether these metallic 
compounds are equally nitrogenized. 

To this end I have operated on steels of various sorts, all in high 
commercial estimation. My experiments were made successively on 
Jackson's French, Ituntsmann's English, and Krupp's German steel. 

( T o  b e  C o n t i n u e d . )  

On t)~e Amounts of .Lead contained in some Sih,er Coins. By Messrs. 
CiIARLES W. ELIOT and FRANK H. STOKER. 

From the London Chemical News~ No. 77. 

From Our experiments upon the impurities of commercial zinc,* we 
found that this metal almos~ invariably contains lead. In the prepara- 
tion of silver at the United States Mint, zinc is used for the purpose 
of reducing chloride of silver,~" and a sample of zinc similar to that 

*Memoirs of the  American Academy~ 1860 [,'¢. s.], viii. 57. 

~-Booth and Morfit's Smithsonian Report nn Recent Improvements in the Chemical Arts, (Washington, 
18510 p. 56. Compare Wilson's Report on the iNew York Industrial  Exhibition~ in ,~ng~¢r's Folyt. Jaur- 
~al, 185,% cxxxv. 119, 
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use4 at the Mint, which we examined, yielded half of one per cent. 
of lead• The question naturally suggested itself whether lead might 
not thus find its way into American silver coin, and to determine this 
point, we have analyzed several American coins, as specified in the 
following table. :For the sake of comparison~ we subsequently ex- 
amined the other coins therein enumerated. 

(1) 

KIND OF COIN. 

1 Amer ican  half-dollar of 
1824, , . 

20 Amer ican  five-cent pieces 
of 1853, 

10 Amer ican  five-cent pieces 
of 1854, . 

2 Amer ican  twen ty  - five 
cent  pieces of 1858, 

" F i n e  silver,"J" from the 
U. S. Assay Office in 
N e w  York,  1860, . 

1 Span i sh  dollar of 1793, 
Caro lus  IV., 

1 Mexican  dollar  of" 1829, 
2 Eng l i sh  sh i l l ings  of ! 816, 
1 F rench  five-franc piece 

of 1852, Napoleon I[I. ,  
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0"046510'0412:"3100 
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0"0571 0'0507 0'2090 

0"03i4 0'0278 0'2282 

0"0322 0"0286 0"230~ 

0"0557 0 0494 0"1611 

0"0170 0'015110'0558 
0'0127] 0"011840'0434 
0"0537 0'0507]0"4847 

0"1135 0"1069 0'4282 
I 

0"0555 

0"0270 

0'0310 

0'0655 

0 '0129 

0.0590 

0"1296 

(b)* (c)* 

I 

0.032710,2462 

0"0379!0"1560 

0,0185 0"1513 

0"0273!0"2200 

0'0447 0"1457 

0 008810 0326 

0 '08860 .3546  

On the supposition that the zinc used in the reduction of the silver 
is the source of the lead in the American coin, it is easy to calculate 
the amount of lead which would thus find its way into the coin, since 
the quantity of zinc used in reducing a given weight of silver, and 
the per cent. of lead which that zinc in~y be expected to contain, are 
both known quantitics. Professor Booth~: says that an excess of zinc 
is required to insure total and rapid reduction, and Wilson§ states 
that two equivalents of zinc are used, in practice, for each equivalent 

*Columns (a), (b), and (c), contain the results of a supplementary series of experiments, made merely to 
control the results given in columns (4) and (5). ( Vid. in fr~.) 

~The solution of this fine silver in nitric acid became blue when neutralized with ammonia. The filtrate 
from the mixed precipitate of sulphate of lead and gold contained a decided trace of copper and a fainter 
trace of iron. The solution of sulphate of soda, from which the sulphuric acid of col. (g) was determilJed, 
exhibited a slightly yellowish-light-brown color, nothing similar to which occurred in any of the other 
experiments. A slight black residue remained when this silver was dis~lvod in nitri0 acid, and a trace of 
gold was detected in the residue. 

I ~ .  cir. ~ Los. cir. 
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of silver. Our memoir, already cited, gives the per cents, of lead 
found in two specimens of Vieille Montagne zinc. The standard of 
the American silver coin is "9 silver and "1 copper, and the weight of 
fifty cents' worth of this alloy, in either half-dimes, dimes, quarters, 
or a half dollar, has been 192 grains == 12"433 grammes, since the 
year 1853.* 

F i n e  s i lver  in the  hal f -dol lar ,  . 11"190 g rams .  

Z i n c  used  in r e d u c i n g  11.19 grams ,  silver, 6"74:2 " 

A m o u n t  of  lead in 6 '742  g rams ,  zinc,  if  the z inc  

c o n t a i n s  0.292 per cent .  of lead, 1" 0 ' 0197  " 

A m o u n t  of  lead in 6.742 g rams ,  zinc,  i f  the  z inc  

con ta ins  0 4 9 4  per cent .  of  lead, t 0 ' 0333  " 

I f  zinc of the best quality (containing 0".092 per cent. of lead) had 
been used, the silver coin would have contained 0"158 per cent. of 
lead; if the second quality (containing 0"494 per cent. of lead) has 
been employed, the coin may contain 0"268 per cent. of lead. :Between 
these two limits, all our determinations of lead in American silver will 
be found to lie. 

In offering this explanation of the occurrence of lead in American 
silver coin, we would by no means affirm that the zinc is the exclusive 
source of this impurity, for it is not at all improbable that a portion 
of the lead is derived from the leaden vats in which the reduction of 
the chloricle of silver is effected, or from the sulphuric acid which is 
used to excite the reaction. 

_Protection of _Tron and Steel. 

:Prof. ¥ogel Junior recommends, for the protection of iron and steel 
tools against rust, a solution of white wax in benzine. Moderately 
heated benzine dissolves half its weight of wax; and if this solution 
be carefully applied to the tool with a brush, the evaporation leaves 
a very adhesive and permanent coating of wax, which will preserve 
the metal even from the action of acid vapors.--Dingler's .Polyltech- 
~isehes .Blatt.--Bulletin de la Soci~t~ d'.Encouragement pour Ffn- 
dustrie _Nationale. 

On a new ~[ethocl of-Producing on Glass, _Photographs or other _Pie- 
tures, in .Enamel Colors. :By F. JOU~ERT. 

From the Journal of the Society of Arts, No. 4~,4. 

( C o n t i n u e d  f rom page  179.) 

.Discusslon.--Mr. Harvey inquired whether the method now em- 
ployed for coloring daguerreotypes was applicable to the process just 
described, provided the colors used were such as to stand the firing. 

M. Joubert replied in the afflrmative--mineral colors being used 
* Brightly's Dig. Laws U. S., for Standard, Title Coinage, s. 3 ; for Weights, Title Coinage, s. 13. 

TSee our Memoir in Mere. kmer. Aead. [_~. s.], viii. 61) Table I. 


